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Abstract 
While elevated shyness is associated with weaker pragmatic language abilities for some children, 
not all shy children demonstrate pragmatic challenges. Understanding the factors that may 
account for this variability is important as proficient pragmatic abilities have been found to 
protect shy children from subsequent socio-emotional maladjustment (Coplan & Weeks, 2009). 
Individual differences in cognitive processes may account for why some shy children evidence 
difficulty in pragmatic abilities whereas others do not. In the current study, associations between 
shyness, executive functioning (performance-based and parent-reported), and pragmatic abilities 
(knowledge and demonstrated abilities) were examined in a community sample of 8-12 year old 
children (N = 81). Consistent with past work, shyness was associated with weaker pragmatic 
knowledge. However, parent-reported executive functioning moderated associations between 
shyness and both pragmatic knowledge and demonstrated pragmatic abilities in everyday 
activities. Only those shy children with weaker parent-reported executive functioning showed 
difficulties in their pragmatic abilities. That is, strength in applying executive functioning in 
everyday settings (or less executive dysfunction) seems to buffer shy children from pragmatic 
challenges. We discuss our results in terms of the way children acquire pragmatic competence 
and the temperamental and cognitive factors that may affect such development.    
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Executive Functioning Moderates Associations Between Shyness and Pragmatic Abilities 
Effective communication skills allow children to be successful in their interactions with 
others. One important aspect of communication, pragmatic abilities, is the skill to use language 
that incorporates contextual and social cues to engage with others (Matthews, Biney, & Abbot-
Smith, 2018). There are a number of factors associated with variability in children’s pragmatic 
abilities. Specific to the present work, children who exhibit high levels of shyness demonstrate 
less proficiency than their non-shy peers in pragmatic abilities (Coplan & Weeks, 2009). 
However, not all shy children exhibit such challenges and, further, such variance in pragmatic 
abilities predicts shy children’s socio-emotional maladjustment (Coplan & Armer, 2005; Coplan 
& Weeks, 2009). Thus, identifying factors that influence the associations between shyness and 
pragmatic abilities is important. Drawing from work highlighting the importance of cognitive 
skills for pragmatic abilities (Nilsen & Fecica, 2011), the present work examined the extent to 
which children’s executive functioning moderated associations between shyness and pragmatic 
abilities. These patterns were examined within two aspects of pragmatic abilities, namely, 
pragmatic knowledge (i.e., knowing what to say in a situation) and demonstrated pragmatic 
ability (i.e., parent’s observations of pragmatic abilities in everyday interactions).  
We explored these research goals within a school-age group of children. We chose this 
age range as it is a time when more complex aspects of pragmatic abilities develop (Airenti, 
2017) and when a child’s ability to interact successfully with others becomes particularly 
important for their well-being (Parker, Rubin, Erath, Wojslawowicz, & Buskirk, 2006). 
Moreover, the school-age years are a time when children’s levels of shyness and self-
consciousness are more stable than at earlier points in development (Karevold, Ystrom, Coplan, 
Sanson, & Mathiesen, 2012).  
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Pragmatic Abilities 
While there is variability (and difficulty) in defining pragmatic abilities (Ariel, 2000; 
Levinson, 1983), this multifaceted construct refers to appropriately and effectively using 
language in context to engage with others. There are a number of specific abilities that fall under 
the umbrella term of ‘pragmatics’, including (but not limited to), the ability to engage in 
conversation, generating utterances that contain relevant, non-redundant, and appropriately-
detailed information (for the context and a listener), the use of context and social cues to 
interpret language, and using appropriate tone and language for a listener. Earliest evidence of 
pragmatic development (at 9- to 10-months of age) include gestures and vocalizations that serve 
pragmatic functions such as requesting, labeling, protesting, and greeting (Bates, Camaioni, & 
Volterra, 1975; Dale, 1980). By 2-years-old, children demonstrate a multitude of pragmatic acts 
(e.g., asking questions, negotiating, discussing) and during the preschool years children show 
rapid growth and increased sophistication in their abilities (Ninio & Snow, 1996; O’Neill, 2007). 
Throughout their school-age years, children demonstrate an increased ability to tailor their 
language to a conversational partner (e.g., Clark, 2003; Nilsen & Graham, 2009; Lloyd, Mann, & 
Peers, 1998), adhere to conversational rules (Ackerman, 1981), use contextual and social cues to 
understand and produce non-literal language (Filippova & Astington, 2008; Harris & Pexman, 
2003), and adhere to norms of politeness, such as using white lies (Talwar, Murphy, & Lee, 
2007). Thus, while many aspects of pragmatic abilities start early in life, it is only within the 
school-age years that children start to show a more fulsome comprehension and demonstration of 
various acts (Airenti, 2017).  
Proficiency in pragmatic abilities varies widely across children of all ages (Matthews et 
al., 2017), with individual differences in this area showing positive associations with social 
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competencies (e.g., peer relations; collaboration) and negative associations with challenges (e.g., 
behavioural difficulties, socio-emotional difficulties) (Hellend, Lundervold, Heimann, & 
Posserud, 2014; Leonard, Milich, & Lorch, 2011; Murphy, Faulkner, & Farley, 2014). However, 
much less is understood about the specific factors that contribute to such variability in pragmatic 
abilities. This being said, recently, researchers have sought to uncover the factors associated with 
children’s pragmatic abilities, including both temperamental and cognitive factors, discussed in 
turn below.  
Shyness and Pragmatic Abilities 
Shyness, reflecting a temperamental trait characterized by hesitation or discomfort in 
response to novel social stimuli, the avoidance of unfamiliar peers, less initiation of social 
interactions, and increased feelings of embarrassment/self-consciousness (Asendorpf, 1990; 
Asendorpf & Meier, 1993), has been associated with a number of language and pragmatic 
challenges. For instance, children (in the age range of 4 to 6 years) who have elevated levels of 
shyness show weaker performance on expressive language tasks (Coplan & Evans, 2009; Evans, 
1996; Spere, Schmidt, Theall-Honey & Martin-Chang, 2004; although see Coplan & Armer, 
2005). Moreover, Coplan and Weeks (2009) found that shy children were less competent in their 
use of contextual cues to generate appropriate responses to common social scenarios. As 
engagement with others is important for the development of a host of socio-communicative skills 
(e.g., de Rosnay & Hughes, 2006; Dunn & Brophy, 2005; Nelson, 2005), it may be the case that 
as shy children withdraw from social contexts, their opportunities to develop effective pragmatic 
skills become limited (Coplan & Armer, 2005; Coplan & Weeks, 2009). For instance, within 4-
year olds, a shy temperament is associated with more isolating behaviours and disconnection 
when playing with peers (Jahng, 2018), which may prevent them from learning how to 
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coordinate their utterances with others, that is, with gaining skills in how to use language 
functionally (Nilsen & Fecica, 2011). Further, it may be the case that greater social wariness 
relates to increased misinterpretation of communicative cues within social interactions, as 
evidenced by work showing that shy school-age children have more difficulty with interpreting 
nuanced communicative scenarios, such as faux pas (Banerjee & Henderson, 2001), or speakers’ 
intention behind more ambiguous language, such as ironic comments (Mewhort-Buist & Nilsen, 
2012).  
The above findings speak to general associations, however, there is variability in shy 
children’s pragmatic abilities, with not all shy children showing difficulty. Indeed, stronger 
pragmatic abilities seem to serve as a protective factor for shy children. For instance, shy 
children (in the older preschool age range) with poor vocabulary skills who possessed better 
pragmatic skills (as per parent report) were rated by their teachers as being more well-liked by 
peers (Cheung & Elliott, 2017; also see Zhu, Li, Wood, Coplan, & Chen, 2019). Further, shy 6-
year olds with weaker pragmatic abilities at the beginning of a school year, as measured by the 
Comprehensive Assessment of Spoken Language (CASL; Carrow-Woolfolk, 2008), tended to 
have worse socio-emotional outcomes later in the year (e.g., increased loneliness and social 
withdrawal; Coplan & Weeks, 2009).  
These latter findings speak to the importance of gaining further understanding of the 
variability in shy children’s pragmatic abilities, as there are downstream (socio-emotional) 
consequences. In particular, it is beneficial to investigate factors that may moderate the 
relationship between shyness and pragmatic abilities. While past work has explored 
environmental factors that moderate associations between shyness and social adjustment 
(Coplan, Arbeau, & Armer, 2008; Rubin, Wojslawowicz, Rose-Krasnor, Booth-LaForce, & 
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Burgess, 2006), little is known about the within-child factors, such as cognitive abilities, that 
may play a role in moderating aspects of shy children’s functioning (Henderson, 2010). Further, 
moderators of the relationship between shyness and pragmatic ability have not been explored to 
date.  
Executive Functioning and Pragmatic Abilities 
One possibility is that there are differences in cognitive ability for shy children that affect 
the degree to which their temperament is associated with their pragmatic abilities. Indeed, a 
number of studies have sought to explore the cognitive skills that give rise to effective pragmatic 
abilities for children generally (Nilsen & Fecica, 2011). In particular, children’s executive 
functioning (EF), referring to higher order processes that serve to monitor and control thought 
and facilitate goal-directed behaviour (Burgess, 1997), have been examined. EF contains 
separable, but interrelated, components including working memory and inhibition – both widely 
viewed as central to the EF construct, predictive of other executive skills like cognitive 
flexibility, and differentially associated with more complex forms of behaviour, such as planning 
and problem-solving (Best & Miller, 2010; Miyake et al., 2000). In theory, various pragmatic 
abilities would rely on EF: to form and interpret utterances, conversational partners must hold in 
mind contextual and linguistic information (drawing on working memory), to effectively take 
into account a conversational partner’s perspective, the other partner needs to inhibit their own 
perspective (inhibitory control), and to adequately modify communicative utterances (or 
interpretations) as new information is introduced and/or when miscommunication is corrected, 
individuals require flexibility (cognitive flexibility). Associations have been examined 
empirically, typically falling into two categories: studies that manipulate EF demands within 
pragmatic tasks and studies examining associations between individual differences in EF and 
SHYNESS, EF, AND PRAGMATIC LANGUAGE                                                                                   7 
 
pragmatic abilities. With respect to the former, it has been found that increasing the working 
memory demands in pragmatic tasks leads to less skilled communication (e.g., less appreciation 
for one’s conversational partner; Lin, Keysar, Epley, 2010; Roβnagel, 2000). A number of 
studies have explored relations between children’s EF and performance on pragmatic tasks, 
demonstrating that preschool and school-age children with better working memory produce more 
successful messages (Bacso & Nilsen, 2017; Wardlow & Heyman, 2016; Nilsen, Varghese, Xu, 
& Fecica, 2015) and children with better inhibitory control demonstrate a better ability to 
interpret statements based on the speaker’s perspective (Nilsen & Graham, 2009). Further, in a 
large study of over 400 6- to 9-year old children, EF (measured through the Wisconsin Cart 
Sorting Test) was related to the parent-reported reported socio-communicative skills (though 
there were differences in associations across gender; Dai, Lin, Liang, Wang, & Jing, 2019). 
Interestingly, within 3- to 5-year olds, EF (assessed through a battery of tasks assessing working 
memory, inhibitory control, flexibility, and planning) seems to play a greater role in pragmatic 
abilities, such as fostering the production of fluid and clear utterances, than does IQ (Blain-
Brière, Bouchard & Bigras, 2014). Together, given the associations between cognitive processes 
and pragmatic abilities throughout the preschool and school-age years, it may be the case that EF 
moderates the degree to which shy children face pragmatic challenges. 
Shyness, Executive Functioning, and Outcomes 
The notion that cognitive processing influences the effects of shyness on particular 
outcomes has been explored in a handful of studies focusing on domains outside of pragmatic 
abilities. For instance, different components of EF differentially impact the developmental risk 
for behaviourally inhibited children (biologically-based temperamental trait): those with greater 
attentional shifting tend to have more flexible and efficient goal-directed behaviour, whereas, 
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those with increased response inhibition show exacerbated anxiety over time (Henderson, Pine, 
& Fox, 2015; White, McDermott, Degnan, Henderson, & Fox, 2011). Within a group of 9- to 13-
year-olds, higher shyness in combination with enhanced physiological responses during a flanker 
task predicted socio-emotional maladjustment (i.e., negative attribution styles, social anxiety, 
and poor perceptions of social acceptance; Henderson, 2011). Further, inhibitory control (as 
measured by parent report) moderated relations between shyness and school behaviours, such 
that shyness negatively related to prosocial behaviours for those preschool-age children with 
strong inhibitory control (Sette, Hipson, Zava, Baumgartner, Baiocco, & Coplan, 2018). 
However, representing a different pattern, EF (i.e., performance-based tasks of inhibitory control 
and working memory) has been found to be the mechanism by which shy preschool-age children 
have weaker verbal skills, in that shy children’s negative arousal within social contexts may 
prevent them from applying the cognitive control needed to support vocabulary development 
(Blankson, O’Brien, Leerkes, Marcovitch, & Calkins, 2011).  
Together this body of work suggests that shyness may not universally be associated with 
specific outcomes, but that the cognitive skills of shy children plays an important role 
(Henderson & Wilson, 2017). Though there are methodological differences across studies (tasks, 
age of participants) which makes a direct comparison difficult, together the work also highlights 
an important theoretical complication, namely, that some aspects of EF (e.g., inhibitory control) 
may be protective for certain aspects of shy children’s functioning, while exacerbating risk in 
other domains. Thus, further research investigating the moderating role of cognitive skills for shy 
children’s functioning is needed. 
Present Investigation 
SHYNESS, EF, AND PRAGMATIC LANGUAGE                                                                                   9 
 
Our overall aim was to investigate whether EF moderates the association between 
shyness and pragmatic abilities. However, one issue the field of pragmatic abilities has faced is a 
difference in how it is assessed across studies (e.g., use of structured tests, conversational 
analysis, or observer-report measures; Adams, 2002; Russell & Grizzle, 2008). The use of 
measures is an important consideration when clarifying the difference between what a child 
knows they should be saying in a particular situation versus what they actually say when 
navigating complex social interactions. Thus, when considering the global ability of pragmatics, 
we sought to differentiate between pragmatic knowledge versus the demonstration of pragmatic 
abilities. Outside of shyness, this distinction has been observed: for instance, children with 
ADHD were able to reflect on the appropriate use of language for a given context, but during a 
conversation did not demonstrate similarly skilled behaviour (Kim & Kaiser, 2000). Within the 
shyness literature, there has been speculation that shy children’s difficulties are more reflective 
of performance rather than understanding, stemming from observations that their scores on 
expressive language tests tend to be lower than on receptive tests (Coplan & Evans, 2009; Spere 
et al., 2004). Though, studies examining shy children’s pragmatic abilities to date have focused 
on either knowledge or demonstrated abilities, which limits the ability to make strong claims. In 
the present work, we explored associations between shyness and both these aspects.  
More specifically, we assessed whether children’s EF affects the degree to which shyness 
is associated with both pragmatic knowledge (i.e., children’s awareness of what should be said in 
social situations; measured by a task that assessed children’s ability to generate appropriate 
responses to social vignettes) and demonstrated abilities (i.e., how well children do at using 
language functioning to interact with others in their everyday settings; measured by parent-
report). We had anticipated that shyness would be associated with both pragmatic knowledge and 
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demonstrated ability, with the former prediction based on past work (e.g., Coplan & Weeks, 
2009) and the latter drawing from the notion that a shy temperament may hinder the 
demonstration of communicative skills in social contexts (Jahng, 2018).  
However, we further anticipated that the relationship between shyness and pragmatic 
ability would be moderated by children’s EF. With respect to our measurement of EF, we 
focused on children’s working memory and inhibitory control given the associations these 
components have with pragmatic abilities (irrespective of shyness; see Matthews et al., 2018 and 
Nilsen & Fecica, 2011 for reviews), as well as the degree to which they are thought of as the 
foundational components of EF (Best & Miller, 2010). Past work has shown that the way 
components of EF are measured may capture different underlying constructs (Toplak, West, & 
Stanovich, 2013). Thus, we utilized both performance-based measures of EF and demonstrated 
challenges in the application of EF in everyday settings through parent-report.  
Based on work demonstrating the role of task-based EF in various aspects of pragmatic 
ability (e.g., Matthews et al., 2018) we expected strong EF would be associated with better 
pragmatic knowledge and demonstrated abilities. Though, we had anticipated that it may be the 
case that performance-based measures of EF would moderate associations between shyness and 
pragmatic knowledge, whereas parent-reported EF may play a role in moderating associations 
between shyness and demonstrated pragmatic ability, in both cases, with stronger EF weakening 
the relationship between shyness and pragmatic challenges. This being said, as noted above, EF 
has been found to play divergent roles (as measured by both tasks and parent-report) for shy 
children’s functioning in other social domains (Sette et al., 2018; White et al., 2011). Thus, we 
recognized that, contrary to predictions, it may be the case we would find that strong EF 
exacerbates pragmatic difficulties for children with elevated shyness. 
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Predictions notwithstanding, our use of multi-measures and multi-informants allowed us 
to limit concerns regarding shared method variance. That is, we were able to explore whether 
associations between shyness and pragmatic knowledge/demonstration were moderated by EF 
using measures from different respondents (child/parent) and/or methodology (performance 
versus parent-report).  
Method 
Participants 
 Participants were 84 children between the ages of 8 and 11 years-old (47 females; 8.25 – 
11 years) from the community in a mid-sized Canadian city. Participant data was excluded when 
participants had suspected or diagnosed Autism Spectrum Disorder (ASD) (n =3). The resulting 
sample consisted of 81 children (47 females; 8.29 – 11.07 years; M = 9.49 years, SD = 0.89 
years). Of the parents who provided information on the open-ended question regarding their 
child’s ethnic background (n = 81), 77% indicated their child was Caucasian, and 23% indicated 
they were from a South Asian, Middle Eastern, First Nations, Latin background or mixed. 
Ninety-seven percent of parents indicated that English was the predominant language spoken at 
home. Seventy percent of mothers and 67% of fathers reported a university degree or higher. 
Materials and Procedure 
     Following parental consent and child assent, participants completed tasks in a laboratory 
setting in a standardized order (i.e., pragmatic knowledge, working memory, inhibitory control, 
and expressive vocabulary)1 during an hour session. Meanwhile, parents completed 
questionnaires in an adjacent waiting room. Children received a small monetary gift (i.e. a toy or 
 
1 Only a subset of participants (N=44) were administered the expressive vocabulary measure.  
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a gift card) for their participation. This study was approved by the Research Ethics Committee at 
the University of Waterloo.  
Pragmatic Abilities 
Pragmatic knowledge.  
The Pragmatic Judgment subtest of the Comprehensive Assessment of Spoken Language 
(CASL; Carrow-Woolfolk, 2008) measured children’s pragmatic knowledge, in particular 
children’s awareness of appropriate language in relation to specific social situations (Carrow-
Woolfolk, 2008). The CASL has high construct and criterion-related validity and strong 
reliability (Carrow-Woolfolk, 2008; Turkstra, Williams, Tonks, & Frampton, 2008). The 
pragmatic judgment subtest has previously demonstrated high internal consistency (90%) and 
test–retest reliability (.84; Carrow-Woolfolk, 1999; Coplan & Weeks, 2009). In this task, the 
experimenter read a series of 60 increasingly difficult items, describing social scenarios such as 
such as answering the telephone, or making a request. Participants attempted to generate 
appropriate communicative responses for each scenario. Early items are scored based on 0 
(incorrect) or 1 (correct), whereas later items are scored from 0 (incorrect) to either 2 or 3 
(complete answer) with 1 to 2 points awarded if partial answers were provided, based on the 
standardized scoring provided by the manual. Thus, total possible scores ranged from 0-68, with 
higher scores reflecting greater pragmatic knowledge. Once 5 incorrect responses had been 
given, the task was discontinued. Participant’s raw scores were used in the analysis.  
Demonstrated pragmatic ability.  
Parents completed the Children’s Communication Checklist – 2nd U.S. Edition (CCC-2; 
Bishop, 2003) to assess children’s demonstrated pragmatic abilities in everyday settings. The 
CCC-2 is a well-validated tool for examining pragmatic language in both typical and atypical 
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populations of children between the ages of 4 to 16 years old (Bishop, 2006; Ferrara et al., 2020; 
Parsons, Cordier, Munro & Joosten, 2019; Volden & Phillips, 2010). It demonstrates strong 
psychometric properties (e.g., internal consistency values ranging from .94-.96; Bishop, 2003; 
and .73-.89; Helland, Biringer, Helland, & Heimann, 2009; Helland, 2014) and strong interrater 
agreement (.93; Bishop, 2003). Parents were asked to reflect on their children’s communicative 
acts using a 4-point Likert scale from 0 (less than once a week (or never) to 3 (several times 
(more than twice) a day (or always). For the first 50 questions, a higher rating indicated more 
communicative difficulties in everyday settings, whereas for the final 20 questions a higher 
rating indicated communicative strength when interacting with others (with these latter items 
reverse scored). The 10 subscales (7 items per subscale) included in the CCC-2 cover a variety of 
topics relating to language structure and pragmatic skills (Bishop, 2003). In earlier versions of 
the CCC (Bishop, 1998), a standardized pragmatic composite was included. While this is not 
included in the English CCC-2, the subscales that were used are still available. Thus, for the 
purposes of this study, a pragmatic composite, was included as the measure of children’s 
demonstration of pragmatic abilities in their everyday lives. We combined the following 
subscales to create a pragmatic composite: initiation, coherence, scripted language, use of 
context, and nonverbal communication, which would allow for an understanding as to parents’ 
observations of their children’s ability to initiate and sustain conversations with others by 
accurately using cues from conversational partners and the situation and regulating their own 
behaviour accordingly (See Nilsen et al., 2013; Bishop, 1998; Botting, 2004; Ketelaars, Cuperus, 
van Daal, Jansonius & Verhoeven, 2009; Bishop & Baird, 2001; Geurts et al., 2004; Anderson 
Helland & Heimann, 2007, for similar procedures). Within this sample, the pragmatic composite 
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exhibited good reliability (α = .80), with higher scores reflecting more difficulty or challenge in 
demonstrated pragmatic abilities.  
Executive Functioning 
Performance-based tasks   
Children were administered two EF tasks to assess working memory (WM) and 
inhibitory control (IC).  
Working memory. The Backward Digit Span subtest from the Wechsler Intelligence 
Scale for Children - Fourth Edition (WISC-IV; Wechsler, 2003) assessed children’s WM. 
Previous factor analyses of EF measures have shown span tasks to load on factors of WM 
(Gathercole, Pickering, Ambridge, & Wearing, 2004; McAuley & White, 2011). In this task, the 
researcher read strings of digits of increasing length for participants to repeat in reverse order2. 
The task consisted of 8 items (which ranged from 2 to 9 digits), with 2 trials per string length, 
scored as 1 (correct) or 0 (incorrect), for a total trial score of 0-2 per string length. The researcher 
discontinued their administration if a child provided an incorrect response for both trials of one 
string length. Possible raw scores ranged from 0-16.  
Inhibitory control. To assess children’s IC skills, researchers administered the colour-
word interference subtest from the Delis–Kaplan Executive Function System (DKEFS; Delis, 
Kaplan, & Kramer, 2001), which is a variation of the Stroop test (Stroop, 1935) seen as a 
benchmark of inhibitory control (Wright, Waterman, Prescott, & Murdoch-Eaton, 2003). 
Participants were first presented with colour swatches and asked to name the colours (colour 
naming condition), then were asked to read a list of colour words in order to control for things 
such as reading speed (word reading condition). Next, participants were presented with colour 
 
2 The researcher administered digit span forward (where children repeated digits back in the same order as provided 
by the researcher) prior to administering digit span backward.  
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words that differed from the colour of ink they were written in (i.e., “red” in blue ink) and were 
asked to say the ink colour, thus inhibiting the initial response to simply read the word 
(inhibition condition). Interference control, our measure of inhibition skills, was calculated by 
regressing the time children took to complete the inhibition condition on the time children took 
to complete the word reading condition and saving the standardized residuals wherein a higher 
score reflected slower performance (i.e., weaker interference control).   
Children’s performance on the backward digit span and colour-word interference test 
were not significantly correlated (p = .59). Thus, these constructs were considered separately in 
the analyses.  
Parent-report of EF 
Parents were asked to complete The Childhood Executive Functioning Inventory 
(CHEXI), which assesses challenges in children’s (ages 4 – 12 years) real-world application of 
executive skills in the areas of working memory (WM), planning, inhibition (IC), and regulation 
(Thorell & Nyberg, 2008).  Parents were asked to rate 24 items such as “has difficulty 
remembering lengthy instructions” and “when something needs to be done, he/she is often 
distracted by something more appealing”, on a 5-point scale from 1 (Definitely not true) to 5 
(Definitely true). This instrument is reported to have good test-retest reliability (r = .89) along 
with well-established validity (Thorell & Nyberg, 2008). To have a measure that reflected 
similar constructs to the tasks administered, the WM (9 items) and IC (6 items) subscales (which 
were correlated, p < .001) were combined to create a total parent-reported EF score, which 
revealed a good reliability within this sample (α = .92). For scoring, a higher score is indicative 
of worse EF skills, that is, of executive dysfunction. 
Shyness  
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To assess participants’ level of shyness, children completed the Child Shyness 
Questionnaire (CSQ; Crozier, 1995); a self-report measure designed to assess fearful and self-
conscious aspects of shyness. This task was originally developed using words generated by 
children to describe the phrase “being shy”, and, as such, demonstrates good face validity for this 
age group. Children rated 26 statements and/or questions such as “I go red when someone teases 
me” and “I enjoy having my photograph taken” (reverse-scored), on as 3-point Likert scale: 2 
(yes), 1 (maybe), 0 (no). To aid in the ease of administration of this measure, the seven items that 
were worded as questions in the CSQ were reworded for this study to make all items first person 
statements, consistent with the majority of the original items (e.g., the item, “Do you blush a 
lot?” was reworded to “I blush a lot”). In addition, some wording was changed to make the items 
applicable to North American children (i.e., “Head Teacher” was changed to “Principal”). 
Children’s responses were summed to create a final score where higher scores reflect elevated 
self-reported shyness. The original form of this measure has been shown to have good internal 
consistency ( =.82; Crozier, 1995), with the responses to items from the present sample also 
showing good reliability ( = ) 
Expressive Vocabulary 
To ensure that findings could not be attributed to basic language skills, a subset of 44 
participants completed the expressive vocabulary task of the Wechsler Individual Achievement 
Test-II (WIAT-II; Wechsler, 2001). In this task, the researcher presented pictures and the child 
had to indicate the appropriate name for the picture, scored as 0 (incorrect) or 1(correct). 
Results 
Preliminary Analyses 
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 Decisions regarding sample size were informed by an a priori power analysis conducted 
using GPower (Faul, Erdfelder, Buchner, & Lang, 2009). This analysis indicated that a sample of 
approximately 80 children would be appropriate for conducting multiple regression in which we 
are specifically interested in testing the incremental variance explained by the interaction terms 
given alpha of .05, power of .80, and a medium effect size. The data that support the findings of 
this study are available from the corresponding author upon reasonable request. 
 Univariate outliers in the data were Winsorized to be within 3SD of the mean – a well-
established threshold in behavioural sciences research (e.g., Osborne & Overbay, 2004) (CCC-2 
pragmatic composite, n = 2; CHEXI composite, n = 1; DKEFS residual time, n = 1, CSQ, n = 1). 
Missing data, reflecting less than .01% of data (CCC-2 pragmatic composite, 1 item; CHEXI, 1 
item; CSQ, 7 items missing across 6 participants) was imputed using single imputation (Eekhout 
et al., 2014). Predictors were approximately normally distributed based on inspection of 
histograms coupled with values of skew and kurtosis. There were no multivariate outliers based 
on inspection of Mahalanobis distance. No participants were excluded from analyses of the 
CASL. Three participants were excluded from analyses involving the CCC-2: one who was 
missing the full CCC-2 questionnaire, and two others who emerged as extreme outliers in the 
regression analyses based on inspection of standardized residuals. Residual plots were inspected 
to check and confirm the assumptions of OLS regression (e.g., Osborne & Waters, 2002). 
Descriptive statistics for the measures are provided on Table 1. Bivariate and partial correlations 
(controlling for age and gender) between measures of interest are provided on Table 2. Some 
notable associations emerged: shyness was significantly related to children’s pragmatic 
knowledge, but not parent-reported pragmatic abilities (though the two pragmatic measures had a 
trend-level association with each other; p = .06). Performance-based measures of EF (WM and 
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IC) showed significant positive correlations with children’s pragmatic knowledge (though, the 
association with WM became non-significant when controlling for age). Parent-reported EF 
related to both children’s pragmatic knowledge and parent-ratings of their demonstrated 
pragmatic abilities (wherein stronger EF related to better pragmatic abilities). As both age and 
gender showed significant correlations with children’s pragmatic knowledge and demonstrated 
abilities, these factors were included in both regression analyses.  
Regression Analyses 
Hierarchical regression models examined the contribution of predictors to children’s 
pragmatic knowledge (CASL pragmatic judgment subtest) and parent ratings of their pragmatic 
abilities (CCC-2 pragmatic composite). After controlling for age and gender in the first step, 
main effects reflecting children’s shyness, performance on EF tasks, and parent ratings of 
children’s EF were entered into a second step, followed by interactions between shyness and 
each of the EF indicators into the third step. Predictors involved in the creation of interaction 
terms were mean-centered. Non-significant interactions were eliminated from the final models. 
Significant interactions were subsequently examined using simple slopes analysis in PROCESS 
with all other variables entered as covariates (Hayes, 2017).  
Results of the regression analysis for the CASL pragmatic judgment subtest are presented 
in Table 3. The interactions between shyness (CSQ) and the performance-based measures were 
non-significant, so were removed from the models (i.e., CSQ x WM: B = .07, SE = .06, p = .20; 
CSQ x IC: B = -.003, SE = .005, p = .59). Thirty-seven percent of variance in children’s CASL 
pragmatic judgment scores was predicted in the final model overall. CASL scores significantly 
increased with increasing age, having stronger response inhibition, and trended to being better 
among girls. There also was a significant interaction between children’s shyness and parent 
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ratings of their EF, which uniquely explained 3% of variance in children’s CASL scores. The 
regression of CASL scores on children’s shyness was further explored at low (-1 SD), average, 
and high (+1 SD) levels of EF challenge. As shown in Figure 1, children with few EF challenges 
had high pragmatic knowledge (as measured by the CASL) irrespective of shyness (B = .004, SE 
= .12, t = .03, p = .97) whereas increasing shyness significantly predicted lower pragmatic 
knowledge amongst children in whom EF challenges were average (B = -.18, SE = .08, t = -2.20, 
p = .03) or high (B = -.36, SE = .13, t = -2.83, p = .006). 
Results of the regression analysis for the CCC-2 pragmatic composite are presented in 
Table 4. The interactions between shyness (CSQ) and the performance-based measures were 
non-significant, so were removed from the models (i.e., CSQ x WM: B = .03, SE = .04, p = .50; 
CSQ x IC: B = .002, SE = .004, p = .62). Fifty percent of variance in parent ratings of children’s 
demonstrated pragmatic abilities was predicted in the final model overall. Concerns regarding 
pragmatic challenges were significantly lower amongst parents of female children and lessened 
with increasing age. There also was a significant interaction of children’s shyness and parent 
reports of EF, which uniquely explained 6% of variance in CCC-2 ratings. As shown in Figure 2, 
parents had relatively few concerns regarding their children’s pragmatic abilities when EF 
challenges were average (B = .06, SE = .07, t = .96, p = .34) or low (B = -.15, SE = .10, t = -1.53, 
p = .13) – irrespective of shyness. Conversely, increasing shyness significantly predicted greater 
parental endorsement of pragmatic challenges amongst children in whom EF challenges were 
high (B = .27, SE = .10, t = 2.74, p = .008).  
Controlling for vocabulary 
When scores from the subset of participants who completed the WIAT-II; Wechsler, 
2001) were entered into the regression analyses within the first step, the interaction of shyness 
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and EF remained significant in each model (CASL: B = -.04, SE = .02, t = -2.37, p = .02; CCC-2: 
B = .03, SE = .01, t = 2.36, p = .03). Thus, the findings above remain when vocabulary scores are 
controlled.  
Discussion 
 The present work sought to explore whether individual differences in EF may provide 
insight into why shyness is associated with weaker pragmatic abilities for some, but not all shy 
children.  
 If we only looked at main effects, our findings would replicate previous work in this area. 
For instance, consistent with past work (Coplan & Weeks, 2009), children with higher levels of 
shyness were less successful at generating socially-appropriate responses within various 
scenarios. Though, contrary to our prediction (and running contrary to the notion that shy 
children’s main area of difficulty is in enacting rather than knowing what to say), we did not find 
that children’s shyness related to their parent’s report of their demonstrated pragmatic abilities. 
However, it may have been the case that within the contexts that parents are observing their 
children (namely within a home environment) there is less observed challenge relative to what 
would be observed in social contexts with less familiar individuals (Asedorpf & Meier, 1993). 
For instance, teachers’ reports on the social functioning of shy children within a classroom 
context reflect less success relative to the report of non-shy students (Cheung & Elliot, 2017; 
Coplan & Armer, 2005; Coplan & Weeks, 2010). Second, replicating previous work showing 
associations between EF and other aspects of pragmatics (e.g., Blain-Brière et al., 2014; Rints, 
McAuley, & Nilsen, 2015), children with better performance on inhibitory control showed better 
pragmatic knowledge. Further, parents who reported fewer EF concerns for their child viewed 
them as demonstrating more proficient pragmatic abilities in their everyday environments.  
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 However, our primary focus was exploring the interaction between shyness and EF. 
Providing a novel contribution to the literature, the present findings demonstrated that the 
associations between shyness and both pragmatic knowledge and demonstrated pragmatic 
abilities were moderated by parent-reported, but not performance-based, EF. More specifically, 
children who self-reported higher levels of shyness only demonstrated lower pragmatic 
knowledge when their parent-reported EF challenges were average or high. When parents 
reported fewer difficulties with EF, the pragmatic judgment scores (on the CASL) of shy 
children were comparable to their non-shy peers. Further, children with high levels of shyness 
were viewed by their parents as demonstrating weaker pragmatic abilities only when the parents 
also reported high levels of EF difficulty. Thus, we found a similar pattern of results using 
measures that relied on different informants (e.g., child and parent) and across methodologies 
(e.g., task-based pragmatic knowledge and parent-report of demonstrated abilities). These 
patterns of results cannot be attributed to differences in more basic language skills, as patterns 
remained when controlling for expressive vocabulary in a subset of children. Together results 
suggest that having and applying strong EF (as observed by parents) seems to buffer shy children 
against pragmatic difficulties. However, the caveat to this conclusion is that performance-based 
EF did not emerge as a significant moderator, as discussed further below.  
 Interpreting the parent-reported EF moderation further, it seems that possessing strong EF 
abilities may support pragmatic skill development such that temperamental features do not play a 
role. One theoretical model of communication (Nilsen & Fecica, 2011) posits that there are 
various avenues by which children could develop successful pragmatic abilities (or, conversely, 
face challenges). Of relevance to this work, one route outlines the need for children to have 
adequate cognitive processes to support appropriate communicative acts. That is, beyond 
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recognizing the needs of conversational partners, they must have the skills to make use of this 
information in a meaningful way. Another important aspect of pragmatic development is through 
sufficient quality (and quantity) of experience with social interactions. Thus, in the case of shy 
children, withdrawal from social experiences would limit opportunities for language and 
pragmatic development (Blankson et al., 2011). The present work finds support for each 
individual route (i.e., better inhibition related to better pragmatic knowledge; high shyness was 
associated with decreased pragmatic knowledge), but suggests that these routes may interact. 
That is, while it may be the case that shy children generally have fewer direct social experiences, 
this may not be detrimental to the development of pragmatic abilities if a shy child has the ability 
to apply their executive skills in everyday settings. In essence, these shy children may require 
less direct experience with social interactions in order to learn from them. Various past studies 
have demonstrated that the act of observing social contexts from a distance may provide shy 
children with the exposure they need to develop better socio-cognitive skills (LaBounty, Bosse, 
Savicki, King, & Eisenstat, 2017; Mink, Henning, & Aschersleben, 2014). The present work 
suggests that such benefit (albeit in the pragmatic domain opposed to mental state reasoning), 
may be accrued if sufficient cognitive processes (as reflected by children’s observable 
behaviours) are present.  
 Performance-based EF measures, specifically, response inhibition, was associated with 
pragmatic knowledge, suggesting that children with better inhibition skills may be better able to 
reflect on, and select, appropriate communicative responses in a more deliberate, and less 
impulsive fashion. However, contrary to our predictions, and contrasting past work showing 
divergent roles of inhibition for shy children’s functioning (White et al., 2011), neither 
performance-based measure (i.e., of inhibition or working memory) moderated relations between 
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shyness and pragmatic abilities. This finding suggests that these factors independently account 
for variance in pragmatic abilities (specifically, in this study, for pragmatic knowledge) rather 
than interacting.  
In the present work, parent report of EF and performance-based measures were not found 
to be significantly related, which is consistent with much work (e.g., Liebermann, Giesbrecht, & 
Müller, 2007; Mahone & Hoffman, 2007; Toplak et al., 2013). Toplak and colleagues (2013) 
argue that rating scales of EF tend to capture different underlying constructs than performance 
measures: rating scales capture success in goal pursuit while performance measures capture 
efficiency of information processing. Further, lab-based measures are often administered in an 
environment that is free from distraction, with well-defined goals, and thus may not capture the 
ability to apply executive function skills in more complex contexts (Nilsen, Huyder, McAuley, & 
Liebermann, 2017)3. This distinction may be important to understanding the pattern in our data. 
Namely, while speculative, it may be that for shy children to have sufficient pragmatic abilities 
they require the ability to deploy EF within everyday contexts (as opposed to EF, as assessed in 
isolation within controlled contexts). In essence, being able to effectively use their executive 
function skills may allow them to more effectively engage with their environments and thus, gain 
experiences that support pragmatic abilities. On the other hand, it is important to consider that 
the parent-report measure asked about executive dysfunction (as is the case with the majority of 
EF questionnaires; Nilsen, Huyder, McAuley, & Liebermann, 2016). Thus, it may be the case 
that EF capacity is not what is important, it is the absence of dysfunction, as demonstrated in 
everyday behaviour, that is key. Although it is important to acknowledge that we cannot 
 
3 For instance, in the present study, the task of WM was to hold digits in mind whereas parents reported on their 
children’s difficulty with activities such as remembering instructions or forgetting what he/she was asked to fetch; 
the task of IC required children to suppress a dominant response (saying the word), whereas parents reported on 
their children’s difficulty with holding back or stopping activities, even when requested to do so.  
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confidently interpret the null findings given that we underpowered to detect effects that were 
small. 
While this study yields important findings, there are also limitations to mention. First, we 
recognize that a significant yet modest amount of variance in children’s pragmatic abilities was 
explained by the interaction of shyness with executive dysfunction (per parent report). This may 
reflect our selection of EF measures, which were designed to assess core components of the 
construct – namely, working memory and inhibitory control. It is likely, however, that other 
executive skills also contribute to children’s pragmatic development. In particular, we suggest 
that cognitive flexibility is a compelling candidate for inclusion in future work because it has 
previously been identified as an important factor in children’s ability to communicate – such as 
using feedback from conversational partners to repair miscommunication (Bacso & Nilsen, 
2017) and understanding irony (Zajączkowska & Abbot-Smith, accepted). Relatedly, given that a 
large proportion of variance in children’s pragmatic abilities was attributable to demographic 
factors, in future work it may prove insightful to explore the interplay of shyness and EF in 
different age and/or gender groups. Regarding the latter, for example, other studies have shown 
that shyness has a more negative impact on social-emotional functioning in boys versus girls 
(Coplan, Closson, & Arbeau, 2007) and that certain language skills (e.g., irony comprehension) 
differentially affect these relations across genders (Mewhort-Buist & Nilsen, 2019). Lastly, our 
findings must be interpreted within the context of a cross-sectional research design, which 
precludes us from exploring directionality or commenting upon possible causal relationships. 
Future work could employ longitudinal methodology to clarify how temperamental factors and 
cognitive processes uniquely and jointly support pragmatic development and to identify potential 
consequences for social-emotional functioning – associations shown to be complex and 
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sometimes contradictory based on extant work (e.g., Coplan & Weeks, 2009; Mewhort-Buist & 
Nilsen, 2019; White et al., 2011).  
 In sum, the present work finds that, while shyness was associated with weaker pragmatic 
knowledge, individual differences in children’s application of EF (as reported by parents) play an 
important role in moderating associations between shyness and pragmatic abilities. Those 
children who are high in shyness, but show strong EF (or, rather, the absence of executive 
dysfunction), have pragmatic knowledge and demonstrated abilities that are generally on par 
with their non-shy peers. The findings have methodological and practical implications: first, 
given the discrepancy in results for performance versus parent-report measures, researchers need 
to pay careful attention to how EF and pragmatic abilities are measured when consolidating 
findings across studies and developing research projects. Second, professionals may be better 
able to identify children at risk for pragmatic difficulties by attending to both temperamental and 
cognitive factors. Further, as interventions aimed at enhancing pragmatic ability are 
developed/implemented, professionals could look at whether individual differences affect 
children’s response to treatment.   
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Table 1 
 Descriptive Statistics for Measures of Executive Functioning (EF), Pragmatic Abilities and 
Shyness 
Variable M SD Minimum Maximum 
 
Age (in months) 113.87 10.64 99.50 132.93 
 
Parent-reported EF  
(CHEXI WM / IC composite) 
34.10 9.72 16.00 61.00 
 
Working Memory (WM) 
(Digit Span Backwards)  
6.48 1.52 3.00 10.00 
 
Inhibitory Control (IC) 
(Color-Word Interference)  
-.49 17.65 -33.66 57.54 
 
Pragmatic knowledge  
(CASL Pragmatic Judgment score) 
52.55 8.02 26.00 68.00 
 
Parent-reported pragmatic ability  
(CCC-2 Pragmatic composite) 
10.41 9.09 .00 44.99 
 
Shyness (CSQ) 21.16 9.52 2.00 49.64 
 
Note. Higher scores on IC, CHEXI and CCC-2 reflect weaker skills. 
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Table 2  






































-.32** 1 - - - - - 
WM 
 
.29** -.12 (.04) 1 - - - - 
IC 
 
-.09 .17 (.16) .06 (.15) 1 - - - 
CASL 
 
.19 t  -.24* (-.14) .25* (.08) -.32** (-.27*) 1 - - 
CCC-2 
 
-.32** .53** (.45**)  -.11 (.06) .02 (-.02) -.21t (-.12) 1 - 
CSQ 
 
.02 .004 (.05) -.04 (.03) .07 (.06) -.24* (-.21t) .03 (-.003) 1 
Age 
 
.01  -.11 .31** -.18 .42** -.15 -.13 
 
Note. Partial correlations controlling for age and gender are shown in the parentheses. Color-Word Interference 
scores reflect completion time. Higher scores on IC, CHEXI, and CCC-2 reflect weaker skills. 
t p < .09, * p < .05, ** p < .01 
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Table 3 
Regression of Children’s Pragmatic Knowledge (i.e., CASL Pragmatic Judgment Score) 




Step 1 Step 2 Step 3 
B SE t p B SE t p B SE t p 
1 Age (in months) .32 .08 4.15 <.001 .23 .08 2.90 .005 .22 .08 2.79 .007 
1 Gender (0 = male, 1 = female) 3.16 1.64 1.93 .06 1.70 1.70 1.00 .32 1.42 1.68 .85 .40 
2 Shyness (CSQ)     -.17 .08 -2.04 .05 -.20 .08 -2.44 .02 
2 Digit Span Backward (WM)     .72 .56 1.28 .20 .79 .56 1.43 .16 
2 Color-Word Interference (IC)     -.10 .05 -2.22 .03 -.10 .05 -2.19 .03 
2 Parent reported EF (CHEXI)     -.11 .09 -1.26 .21 -.18 .09 -1.94 .06 
3 Shyness x CHEXI         -.02 .01 -1.95 .05 
 Model  
R2  = .21, F(2, 77) = 10.40,             
p  < .001 
  
 Model Change  
∆R2  = .12, ∆F(4, 73) = 3.23,          
p = .02 
∆R2  = .03, ∆F(1, 72) = 3.83,           
p = .05 
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Table 4 
Regression of Children’s Parent-reported Pragmatic Abilities (i.e., CCC-2 Pragmatic Composite) 






Step 1 Step 2 Step 3 
B SE t p B SE t p B SE t p 
1 Age (in months) -.20 .07 -2.92 .005 -.15 .07 -2.26 .03 -.14 .06 -2.22 .03 
1 Gender (0 = male, 1 = female) -5.60 1.49 -3.77 <.001 -3.17 1.44 -2.21 .03 -2.52 1.39 -1.82 .07 
2 Shyness (CSQ)     .06 .07 .82 .41 .10 .07 1.44 .15 
2 Digit Span Backward (WM)     -.44 .48 -.92 .36 -.51 .46 -1.10 .27 
2 Color-Word Interference (IC)     -.04 .04 -.95 .35 -.04 .04 -1.01 .32 
2 Parent reported EF (CHEXI)      .38 .08 5.01 <.001 .45 .08 5.92 <.001 
3 Shyness x CHEXI         .02 .008 2.88 .005 
 Model  
R2  = .24, F(2, 75) = 11.70,             
p  < .001 
  
 Model Change  
∆R2  = .21, ∆F(4, 71) = 6.63,           
p  < .001 
∆R2  =.06, ∆F(1, 70) = 8.31,           
p = .005 




 Interaction between shyness (CSQ) and parent-reported EF (CHEXI) in predicting pragmatic 
knowledge (CASL Pragmatic Judgement score). Higher scores on the CHEXI reflect weaker 
skills. 
Figure 2 
Interaction between shyness (CSQ) and parent-reported EF (CHEXI) in predicting parent-
reported pragmatic ability (CCC-2 Pragmatic composite.) Higher scores on the CHEXI and 
CCC-2 reflect weaker skills. 
